Intermittent Cyclic Mechanical Tension-Induced Calcification and downregulation of ankh gene expression of end plate chondrocytes.
Intermittent Cyclic Mechanical Tension (ICMT) was applied to end plate chondrocytes by using an FX-4000T Flexercell Tension Plus unit (Flexcell International Corporation, Hillsborough, NC). Changes of end plate chondrocytes were observed after ICMT stimulation. To investigate the relationship between mechanical stimulation and calcification of end plate chondrocytes. Previous study showed that end plate calcification was related to mechanical stress, but there was no clear evidence to indicate whether or not mechanical stimulation could induce calcification of end plate chondrocytes in vitro. Rat end plate chondrocytes were cultured and ICMT (strain at 0.5 Hz sinusoidal curve at 10% elongation) was applied for 25 days, 4 hours a day and continued to culture for 5 days. End plate chondrocytes were incubated for 12 hours in the presence or absence of 10 ng/mL of transforming growth factor-β1 (TGF-β1) (prepared from a stock solution at 10 μg/mL in 2 mM citric acid containing 2 mg/mL bovine serum albumin) in MEM/F-12 containing a final concentration of 1% FCS. End plate chondrocytes calcification was stained by alizarin red S (AR-S). End plate chondrocytes viability was examined by LIVE/DEAD viability/cytotoxicity kit (Invitrogen, Carlsbad, CA). Related gene expression was examined by reverse transcription-polymerase chain reaction and Western blot. LIVE/DEAD assay verified that the nonloading (NC) group and the ICMT group end plate chondrocytes remained adherent, with no change in viability after the application of ICMT. Alizarin red staining showed that ICMT induced the calcification of end plate chondrocytes. Real-time reverse transcription-polymerase chain reaction showed that mRNA expression of endogenous TGF-β1 decreased and mRNA expression of type I, type X, osteocalcin and osteopontin increased after ICMT. The ankh gene expression of both mRNA and protein levels decreased in the ICMT stimulation. The ankh gene expression of both mRNA and protein levels increased in TGF-β1 stimulation. Compared with NC group, the alkaline phosphatase activities significantly increased in ICMT group. Our results directly showed that ICMT induced the calcification and downregulation of ankh gene expression of end plate chondrocytes, which may be caused by the endogenous TGF-β1.